Low back pain is one of the most common causes of chronic pain syndrome. Epidural steroids are being used for relieving mechanical causes of back pain, accompanied by signs of nerve root irritation with good results. Transforaminal epidural block at a particular level is a convenient route for steroid injection. Methods: The study was carried out on patients attending our pain clinic complaining of low back pain with radiculopathy where conservative therapy failed. Patients were divided into three groups (20 in each, allocated by random number table), 1 st one having collapsed vertebra, 2 nd one having disc protrusion following degenerative changes, 3 rd one having Grade I spondylolisthesis in lumbosacral region. Each of them received transforaminal epidural block at one level (L1/L2) with a dose of 40 mg of depot methyl prednisolone, diluted with 1 ml of 0.25% isobaric bupivacaine (to make a volume of 2 ml for each level on both sides). Initial pain response (at 1 h) was assessed by visual analogue scale (VAS). Long-term pain and disability were assessed (at 1 st , 3 rd and 6 th months) by using VAS score and oswestry disability index (ODI) score. Results: Significant improvement in VAS and ODI score were observed in cases of collapsed vertebra and disc protrusion due to degenerative changes but in the cases of Grade I spondylolisthesis no such improvement was observed. Conclusion: Transforaminal epidural block causes significant relief of symptoms where compression of nerve roots at a particular level causing radiculopathy as in collapsed vertebra or disc protrusion, but not in spondylolisthesis.
Introduction
Low back pain is one of the frequent presentations of chronic pain syndrome. It is termed as chronic where pathological and/or anatomical instability persist beyond 3 months. [1] 70-85% of the adults experience at least one episode of low back pain at some time during their lifetime. [1] The direct and indirect costs of low back pain in terms of quality of life, productivity, and employee absenteeism are enormous, making this common condition the single largest contributor to musculoskeletal disability worldwide. [2] Both sexes injections (ESIs). [6] [7] [8] Transforaminal epidural route of steroid injection provides good symptomatic relief in chronic low back pain with radiculopathy, [8, 9] especially when the pathology is aff ecting the vertebral column at a particular level.
Aim of our study was to compare the outcomes of transforaminal ESI in patients with chronic low back pain with radiculopathy of diff erent etiologies such as collapsed vertebra, disk protrusion due to degenerative diseases and Grade I spondylolisthesis. This may help us to select the appropriate patient for transforaminal ESI, so that the outcome will be better.
Materials and Methods
After approval from Institutional Ethical Committee and informed written consent from the patient, a randomized single-blinded study was conducted. Patients were selected from those attending our pain clinic. Many of them were initially referred by a preselected group of specialists including neurologists, neurosurgeons, orthopedic surgeons, rheumatologists, and rehabilitation physicians who were familiar with the selection criteria. Inclusion and exclusion criteria are enlisted below. 
Inclusion

Intervention technique
Before taking the patient to the intervention room, some routine investigations were done, such as blood for hemoglobin level, total leucocyte count, diff erential leucocyte count, platelet count, blood sugar, serum urea, creatinine, uric acid, bleeding time, and coagulation time.
On arrival in the operating room after 6 h of fasting for solid food, routine monitors like noninvasive blood pressure, electrocardiogram, and pulse oximetry were used. Peripheral intravascular cannulation was established and Ringer's lactate solution was started slowly. All patients received antibiotic ceftriaxone 1 g after proper skin test and resuscitation equipments were checked.
After all these preparatory steps, patients were placed on intervention table in prone position with a pillow under the abdomen. Antiseptic dressing and draping were done and the site of needle insertion was marked with a radiopaque marker (6'o clock position of the pedicle) after proper squaring of the vertebrae was achieved in the antero-posterior view under fl uoroscopy. A 22-gauge 9 cm spinal needle was directed under intermittent fl uoroscopic guidance into the neural foramens such that the tip rested within the triangle composed of the nerve root medially, the bony pedicle superiorly, and the lateral border of the foramen laterally. Depth of needle insertion was perceived by lateral f luoroscopic view [ Figures 1-3 ].2 ml of contrast (Iohexol) injected through the needle for the fi nal confi rmation of the epidural space. 1/2 ml of 20 mg/ml depo-medrol was mixed with 1.5 ml of 0.25% isobaric bupivacaine and total 2 ml of drug was injected through the needle on both sides at the same level. Dilution of contrast after drug injection was confi rmed under fl uoroscopy [ Figure 4 ]. All injections were given at L1/L2 level, depending on the pathology.
Patients were kept under observation and hemodynamic monitoring was done till 1 h after the intervention. Initial pain response (after 1 h) was assessed by visual analogue scale (VAS) scale. All patients were followed-up in pain clinic outdoor. They were advised not to bend forward Long-term pain response and disability after 3 and 6 months were assessed by using VAS scale and oswestry disability index (ODI) score, respectively. Those who had VAS score <3 and more than 50% disability reduction after injection were defi ned as responders.
The VAS and ODI questionnaire are shown below:
Visual analogue scale
Oswestry disability index questionnaire helps to detect how pain has aff ected one's ability to manage day to day life. It includes questions under 10 headings as follows: 
Discussion
Chronic low back pain often radiates to hips, legs and increases while walking, sitting, bending, lifting, and twisting. There are diff erent mechanism of chronic pain like multiple noxious stimulation, excess nociception which sensitize the pain pathway at multiple levels, and excess neurotransmitter release causing hyperalgesia or wind up. [10, 11] Water and protein content of cartilage changes with advancing age resulting in weaker, fragile and thin cartilage. Disks, partly composed by cartilage is prone to wear and tear, and subsequently infl ammation with aging.
Lower back pain with radicular symptoms that correlate clinically with examination and imaging is an effi cacious target for lumbar ESI in short-term pain management. [12, 13] Corticosteroid has diff erent modalities of action in reducing pain. These are membrane stabilization, blockade of phospholipase A2, inhibition of synthesis or release of pro-infl ammatory substances, suppression of sensitization of dorsal horn neurons, and reversible local anesthetic eff ect. [8, 14, 15] Maximal benefi cial eff ects of epidural long acting steroid is usually experienced after few weeks of injection though there is an individual variation of receptor response to methyl prednisolone. Local anesthetics, when injected epidurally suppress nociceptive discharge, blocks axonal transport, refl ex sympathetic arc, provide anti-infl ammatory action, and thus providing analgesia. Local anesthetics in epidural injection have long-term eff ectiveness in improving the quality of life. [16, 17] Transforaminal epidural injection is considered as an invasive procedure and causes improvement in symptoms. [18] Rosenberg SK et al. observed that transforaminal ESIs can off er signifi cant pain reduction up to 1-year after initiation of treatment in patients with discogenic pain and possibly in patients with spinal stenosis. [19] Botwin KP et al. All three groups were comparable according to age, sex, ASA physical status, duration of pain and duration of treatment received. All injections were restricted at the levels L3/L4/L5. N.B: Age, body weight, duration of pain and treatment are compared using One-way ANOVA followed by Tukey's multiple comparison test. ASA: American society of anesthesiologists, SD: Standard deviation [20] In our study, initial improvement of VAS score (1 h postinjection) was due to the action of local anesthetic and hence comparable in all three groups. Although in the long run, low back pain with radiculopathy due to collapsed vertebrae and disc protrusion due to degenerative changes showed comparable, improvement in VAS score and ODI score, whereas that due to Grade I spondylolisthesis showed less improvement in both scoring.
No major complication was encountered during the procedure except nausea, dizziness, etc. which were spontaneously resolved.
Conclusion
Transforaminal epidural injection of steroid and local anesthetic can cause signifi cant improvement in conditions where the nerve root compression is at a particular level causing radiculopathy. It was also observed that the eff ect was more pronounced in the case of vertebral collapse or disc bulge due to degenerative changes, but in case of Grade I spondylolisthesis it was not that much eff ective. 
